Insulin-mediated sympathetic stimulation: role in the pathogenesis of obesity-related hypertension (or, how insulin affects blood pressure, and why).
Thus, the evidence summarized here supports an important role for insulin and the sympathetic nervous system in the pathogenesis of obesity-related hypertension. Is it possible that insulin-mediated sympathetic stimulation contributes a pro-hypertensive effect in non-obese as well? It seems possible in young borderline hypertensives where sympathetically mediated thermogenic mechanisms are potent enough to compensate for the increased caloric intake, thereby enabling these young hypertensives to avoid obesity. This is consistent with an observation made in the original Framingham cohort that not only did obesity predict the eventual development of hypertension, but hypertension, as well, predicted the eventual development of obesity. A reasonable interpretation of these data suggests that as subjects age and the effectiveness of thermogenic mechanisms wanes, obesity might develop as a consequence of increased caloric intake no longer effectively buffered by the increased SNS activity. It is important to note that the mechanisms described here exert a pro-hypertensive effect and cannot properly be considered to 'cause' hypertension. Hypertension is rarely the consequence of a single mechanism. It is also true, as pointed out convincingly by Julius and his colleagues, that enhanced sympathetic activity, as a primary factor, can be associated with both hypertension, insulin resistance and, possibly, obesity [39]. And, finally, it should be noted that the mechanism described here is not the only mechanism linking obesity and hypertension. A rapidly emerging body of evidence indicates that leptin, the polypeptide product of the ob/ob gene secreted from adipose tissue, exerts potent central neural effects on both appetite and sympathetic activity. Leptin levels, elevated in obese humans, have the potential to increase both sympathetic activity and blood pressure [40-43]. A more comprehensive summary of the relationships between hypertension and obesity may, therefore, involve insulin and leptin, as well as the SNS, as represented in the schema presented in Figure 7. Both leptin and insulin may, therefore, be considered as compensatory mechanisms recruited to restore energy balance, with the SNS as one of the effector arms. Viewed in this way, obesity-related hypertension is inextricably linked to the metabolic economy of the obese.